Xenopus oocytes can secrete bacterial beta-lactamase.
Most secretory proteins are synthesized as precursor polypeptides carrying N-terminal, hydrophobic sequences which, by means of a signal recognition particle (SRP), trigger the membrane transfer of the polypeptide and are subsequently cleaved off. The signal sequences appear to be interchangeable between prokaryotes and eukaryotes. In bacteria, secretion only involves the crossing of a membrane, whereas in eukaryotes the secretory process can be separated into two distinct phases: translocation across the membrane of the rough endoplasmic reticulum and subsequent intraluminal transport by processes involving vesicle budding and fusion. Since secretory proteins must be distinguished from other soluble proteins destined for various sites in the reticular system, it is conceivable that eukaryotic secretory proteins possess additional markers distinct from the signal peptide to guide the polypeptide after its transfer through the membrane. Proteins are secreted at different rates from a eukaryotic cell, suggesting a role in intracellular transport for receptors with differing affinities for some topogenic features in secretory proteins. We have tested this possibility by introducing into the lumen of eukaryotic rough endoplasmic reticulum a prokaryotic protein which, by virtue of its origin, had not been adapted to the eukaryotic secretory pathway. We reasoned that secretion of the bacterial protein would indicate that after membrane transfer no topogenic signal(s) and corresponding recognition system(s) are required. We report here that this is indeed the case.